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S:«r«fci-*lifK*|jEiaiR. 



(2) #H 2001-103338 

2 

1 Xfi 3|2®(7)®®MiE(ElgS 0 

^j^ni^^ff^-r^m^fi^^io^^v^^, cco^ 

tt4lE«OWS*tiE|IIte 0 

[Mt*«7] SftttHMflitt* OHMk *nS?«& 

• Z>m&mis 2. 3Xfi4|5«c<7)tiJ®ffijE[HlKo 

[flHfc*8] KfldVIHflSIA, fldfcS. iD»«& 

ui^u flftffi«»«ttsiHB^«^m*fl[jc:i/x (x 

[«*«9] JEfk»»J»wt. flMfe». ftP»«^ 

B*U WB«*«r±«fEJS»«oHiAlt^i/x (x 

UAiri-ftfcfctfclgflsoWIWStLfcmAfc UTft5» 

[00 0 1] 

I^a?*^ (pdp) ^JSS^^^^U-f /^l^ (LC 
50 ^«jE) fcff51f«*|jEia»J:H-f St>^)T*>6. 
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[0 0 0 2] 

Id, AASHF-1 2 iw A^3 UfcB*ftfg^ 1 7 (X 
ttli. ¥#tt»tH«i OK ± ot¥lS 
iMfc^/^ (APL) »U :^APL^TK^ 
<b LTROM 1 4^^»l£uy k cMiEx-^^^mL, 

OHTttjEffil 6-CAA!Wfc«#«:*jEU ttWrfiKP 1 8 
d*6lHAi-6J:5lcU-Cv^fc. APLI1 flxtfnu 

(Xf417-f-;WK) <D±m^ Ks/ hfttdoiN-CS 10 
«u^«^»*«ft*fc»»tfc«S:iD»l^ £**K 

[0 0 0 3] L*>L^^e>, H6lC*Ufctt*«'Ctt, 
AP LtwS^5V>Tll@WiE^— *&&&TV^cOT\ W 

as, SS^wt^h^^ (covnt^ 

t^omm^h^tio «x.tf, H7 (a) K*-f-J: 5 

t-, j^ffi u-<^ a* w a v mho i-* * l -c a mstfttt i 

mm (b) ffffiu-^^pt^wj 20 

S Q ^(OJ; 5 l-Mtttt35 s S45lct«i?)f x 4r^(cA 
PLiSR-TfcofctroitSh 137 (a) O0*&l£ 

«PJSv^^)»»S^i£<*t), sfcfc. nH (b) ro» 
cN-M Rf v (Dtetegt < # 5 £ 1 ^ IB!« £ tf> fo o 

mmm%-\zM ^xm&mm < * s £ v * 5 mjhjK^ & o 

[0 0 0 4] J:&<0|UI«^&#ft+afc«> % *ffiiAli 
gECKH 8, B9 J: 5 ftlNHtjElaMS (ftmw* 11 30 
-9 2 0 1 4) £g|gLfCo IH8I^LfcIslKt-J:n 
tf, SMMS*A;fc«^F- 1 2tdA/7LrcWHR««-lwS<5v^ 

£SSm+S¥^«£mg(5l 0 4:, ^WMMiO 

ft) lct?/toTW-»i-6aS**?^l 3 4:, 
Sft#*>* 1 3<Off*«^ai<5#ilU»*IB"C*liE»tt 
j»Sr?BfiK-r6iffi»*Wai 5 C<&itti»*tW8l$l 5T 

*tIElffll 6 fc«rJMSLTl^6 0 
[00 0 5] mmft^7 !)^13lt 010 Id^c-T «fc 5 * 

Jt$fcX3§ffi= (l^l^-^CO^U^ft/m) /FF 

= w MfcfripJWSlft) xh (^*[6]®m^c) -5-16 
[0 0 0 8] MIS#^2C0^7^V^ 2 3 0, 2 3 1, 0 

2 3 1 5 ofcBSfttt, £XT<n£?\zteotit><Dt~rz> 0 

c 0 : 1"<>V0 0 — 10 (10:1 6 it**) 0R|0)ffi 
2 !)y^ 2 3 0 C0tbS.^Co 

c 1 : U^VO 0-2 0 (2 0:1 6 it**) OBJeOflJ 
2<Oj3t7l'? 2 3 lCOtbm^Co 50 



1 6lO|l|Sgl 7 0, 17 1, -1715^ C 
*te><0*UJ£«l 7 0, 17 1,-17 15^^*1,1(1 
ftK^JftttSixfclBKO*^^^ 1 9 0, 19 1,-1 
9 15 4:, Jt$fcS2 10, 21 K -1215^ $2 
<DX$>* 2 3 0, 2 3 1, -2 3 1 5 t^5>49 N Jt 
®«2 10, 211, ••♦121 5<7>tH;>m, SilSO^l 

^^^190, 191, - i9i s^^yrfif ^ 

IsXmZtl, £fc, JS2<0;fr£V* 2 3 0, 2 3 1, - 

2 315COWM, Ei»*IBB«l 5^ae>ix5J:5^« 
[0 0 0 6] * LT, 8Mfc«*A;fr«B- 1 2 ICA^J Lfc 

¥*&ffl^tua i o \zxmm 1 6 m<nmm ^ 

^Mh^^M^jSL^J^i 7 0, 17 1,- 
17 1 5 HAA LX-?:^^ U-</HCftSt5^^ 5 

£ 2 5 5 t U »* U^U^r l 6 ^pglC^frtT^ttJi- 
So ¥U^«1 7 0X11 0 U^yl^&JBl 
«S1-6*^5d^«r*(ISU *J^*1 7 l-e«, ok 

TIWUKLT, W^«l 7 1 5-Cte, 0 KA^Jbfgi 

IC, t^t.O i'^/va*&3IKi'^/i'*X?lwttS't" S;^ 
5^S2pj^Six6 0 8^^i"S4:#W, iWl^^ 

>^ 1 9 0 , 1 9 1 , - 1 9 1 5 xmm,m*$mzti 

So 

[0 0 0 7] *|1^!)^ 190, 191,-19 

1 5x*ft»ztiitmmm*. *ft^h«tt<ajt««2 1 
0 , 2 1 1 , - 1 2 1 5 <n—-)5(DKii t LTAnx. ibtt 
So £fc, ftil^oA;^ LT, JfctfcSipffiA^iB^ 1 1 
^e>lt«SSpffl3&SA*LTV^So t£oT, *Jt««2 1 
0, 211, •••1215 #|g 1 (D^7 ^ >^ 1 9 

0, 191, -191 5xnmzh,tcm$Lm-\£®tmm 

#112(7)^7^^^ 2 3 0, 2 3 1, —2 

3 15-CMtU #*1W^19 0, 191,- 
1915$:^ T-TSo i:b^S2pffiA^*^ 1 1 ^5,^ 
Jt«£3Mm. 1 7 u-A^lftRftSr^ffifiEUja 1 
0(D^^m<Df-^y/^m («Mm=16) X*S«Jo 

fcim*S^/c ^#i:i2^^y^23l5 com (*JE 
«H*^) ^2 5 5 (FF) ^*S«t 5t-»C^<toTK 
^^tLSo 



2 5 5 



1 6it*7r:) <DW[(D^ 



c E : U^C/P 0 0 — F 0 ( F 0 : 

2^!>y^23i4 (omWko 

c F : l/^/VO 0-100 (100:1 6 it**) <DWl 
Wl2^[)y^ 2 3 1 5©tUS» (H^ffi) o 
[0 0 0 9] :^|2^^^ 2 3 0, 231, - 



5 

2 3 1 5<D#tti«Rc 0, cl,-cF^ 
U"</K «(lli^aia»t LTStoi-i:, Ell lld^i-J; 
5*ttjE4»tt,fti LTttiAt^ «ti]%ftc(K cl, 
-c Fid, Bfltt^O 0Sr*Dx.fcl 6&V6<DT — *&mM 

cO, cl, -cE, c F Sr«H*Ki»T**£Ay"C 

[ooio] ®@«iE^ i 6 -era, afcftfS^A^ss^ i 

2jft>&AALfc*»«#*r* ftlffiiBDMUABff l 5irj;£ 
»jE«KSI«^X<J* ®@ffiaE*0«£*Ti ^BfeRfB^tHAtt 

2 ^ AA LfcSfc«f§-§-tf>*SS u-</i^s x <b * 

5 i-®©ffiiE^5i^tT^^ft^-aiA*^ i 8 3ft^&a* 

[ooii] B9fc«LfcH«;:J:*tf* HUMS 

^ffissmsn io^ : o3p*9ffl*a» i o -esa Lfc 
(Nfiia±(DM*) lifo/toTtuk-rsagi** 

^^13^ c©HiSW jy^ l 3©jH-Mkf ft 

Ai-dttjEttlk^Att 25h ^ t^MjEft Ik^AA 2 5 
a>&0lijEAIIIir J: 9 A*ifc«fll*«:*|jE-r»li«itjE 
ttl 6 t^JMSLX^So 

[0 0 12] ^Lt, iiE*»4«ai2 5m B*tffef§ 
fA^» 1 2 IzlAA Ufe(BMft«^ma»S: 1 o*5# 

X, (Hi 2, Hi 3ldH3»-c^-f J: 5*. B*M5£i:*h£ 
&*S^;c|«Mfc*£j*i-a. BJHijEtt 1 6 -<*tt, I* 
f&fH^AAST-l 2^e>XALfclMWIttBll 2. H 

LT*»fl»m*rfK- 1 8aft»6WAi-6. 
[0 0 13] H9<fc|§]BlC*5^T, 
2 I^AA UfclB^fl^EI 7 ( a ) {C^J: 

k. i 3©aait*rBi i©akfrfc*ft 

19, lO^O^/H 0, 30, 50, 70, 90, 
B0, DO, F Olw^f/S-T^ c 0, c2, c4, c6, 

c8, cA, cC, cE«ffl« 0 ztihtoammfr 

&cO~c6©Hic8-cEWHi Wffla*JftS*4 
<, c 6 <!: c 8^W»^^c t^LXV^ 

[0 0 14] &fc, MjfrfiO 0 i»£TF&Jg^rtfiEJI 
±OOU^</W0 0, 20, 40, 60. 80, AO, C 
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0, E0l:Mt6T0, T2, T4, T6, T8, T 
A, TC, TE4K^f-^A^2 7 

7*—* k LTA^t^ 0 me>S:»a^/mstcafc-<# 

TO, cO, T2, c2, T4, c4, T6, 
c6, T8, c8, TA, c A, TC, c C, TE, c 

12, 01 3ir^j»-e^i-lffj»ottiEjBt46 0 

U 0 9COtHKT*fl, »Eftl9£/£gfS 2 5CJ:oX W 

fc. «x.«Hl 2<z>HiB<oj:5^ lW0 0t»iST 
F*rJBAyfc?iB*U-*t LX, i^/^ifSv^^xte, jglft 

MlEgfll 6 m ftttft-g-AAH^ 1 2^e>A*Lfclft 

[0 0 15] ttlfefi-g-AA*^- 1 2fc:A*jLfclft 

20 &fi^0 7 (b) ld^-f-J;5tc, ffiV^^Mcffiofc 

c 2©H^ c 4-c EOB^-C(4USft^>ft<, c2 

I^HIt-LX, TO, cO, T2, c2, T4, c4, T 
6, c6, T8, c8, TA, c A, TC, c C, T 
E, c E(DlHlr^#±, «jEftj»£/*«2 SMJzoX 

mtbMo o k»&T f zmz^i? z t * 

«*«H1 3(0|||ft^J:5t-, BHM^iO o tJR^TFS: 
ig^fciE^^LX, u^yw^i^^xte, W&HIS^ 
30 X, u-</^{&v^^X«, KJkJ: B^T^IwKfetf 
*jEftJ!ldS#6n* 0 BflKlljESFB 1 6 "Ctt, lftfc«*A 
AMB-l 2^5,AALfclft«fifS:, »^ft«^fiKffl2 

[0 0 16] IH9 0|hI8SX^ B£jSf-^A*Kf2 
Td^roRS^r-^t, Hte,£0 0 £»j£TFSrJBA, 

fljxtf . HI 1 2 (D|gJM*tti»tf> £ 9 t-, U-^/KOB^gR 

40 nmmx^^r^Bb^s^^m^hm^^- 

9-SKW-r*<fc5l-Uh!K ffifttt^R^^-^S: 
fflV^C ^ J; 19 P^Bt^rfe^ «9 Lftt^ X b KWCfet 
Z>Zki>X$<Z> 0 ^/c, aSScfcR^^-^Sr^Sllc: 

gag-T6^^[5ge>ti^^oxfa^<, uafttR^ 

7*—$ 2 ^ 1 co#J^ t LX, UMftte^x — ^SrSftW 
i-6«t5JCL^t), Wa»i:RSjfi7 f -^Srl»2^W 
-&<!rLX, R^^-^*3SB1-6J:5^UfeO-J--6* 

50 ^/K^aa»(w-&^-frTfta*»jE1*ttSr»5 - k ^X 
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[0 0 17] 

»@l:ot, ISM«r8< fcv^BH^fco 
fc. 

[0018] *mwn. ±&<Dmm&\zm&teisthfri> 

^v^BSftl^ o /cSig^M^^tt «t 6 USSIER 

r t &x*% &mimjEmwi*iuxt& r * £ § w * r 

[0 0 1 9] 

Ktt. AMtt<lfl^V^N7 1/-iN (NJ3lJ£JLh 

jEgp-m, c <nmt *>«i»j s n/c«jE^ffi»t- £ t> a^ 

[0 0 2 0] *»Wic:J:-51f»»jEIiIKli. A^j 
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i,xtezzk*!ftm±irz> 0 z<D£5t£mmzts\,^x. 
At>^m^&mm.m*'?>*\zxt>i-z>k, roam 
$ \z x ^x&wimvmm ^w&mk&mk 

m&m<Dmm\z&v%mt\mfflztixffiiE&m±f$.t® 

\^AJ3-tZ><OX\ Z(nffiJEfom±f&&X$Lf&$}xZffilE 

10 »»J$H)tffiiEftj8S{cj:0A^S!^^S:*jELriiJS 

[0 0 2 1 ] am»*^^^o«fiJSrfliW^i-6^:^ 
A^ftttft^^S^v^Tmiii^StcjWa^^^sp 

[0 0 2 2] Wa»*!>v^SrJp»«5f;Bi: LT«fiKS: 
«*lcf5ti6^ maS*?^fc, A*Wfc««-fc: 

t^itmmmmt srJttfcu it^m^T^iEHi^^^^ 

[0 0 2 3] ffla»*5r^S:JpJ|»^»i L-C»j*S: 

sterns \s^fr&mk<owtfe ^^vm^n^ti 

mamtovamt. ^^^mtim^nm^xm 
[0024] mmmn(Dffij&&ffimz-fZ)tcM^ m 

40 ©IHAftl:i/X (Xfl2J^±<DMm) <7)«m&rJ#t-t-C 
[0 0 2 5] 

x. ms km—^fttem-ft^k i>WLW&%v&'rz> 0 m 

llc^^x, 1 2 ttttttW-S-AAM^K lo«5p*SttW 
50 Uttffll^!)^, 1 1 WtJt«SSPItA*» 
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1 SttfiMttlHft* 1 6 ttiBB*|jE«. 18I«S 

[0 0 2 6] MIE^bfflifflSB 3 1 Htm 2 Id^-Ti: 51-1 
6fi<D£flS»»J»3 1 0. 3 11, -. 3115^?)^ 
«9, me^b»fBiJffi3 1 0ttft»«3 3 0, fiMR«3 5 
0. ttlSL«3 7 0MN7U-^lg«3 9 O^&ft 

0 , «JIB»b»W«3 1 1 Wt«5>»3 3 1 , «ft«3 5 
Is 2lPg«3 7 lftt/N7^ ^iijg«3 9 

19 > KTra*»-«fi8$tt, fllffiHE4ttt)M*B3 l l 5fi^ 
#Ss3 3 1 5, &«C«3 5 1 5, JJP£«3 7 1 5&tfN 
7 ^jfffiS3 9 1 sa^fcoTV^. 

[0 0 2 7] flfffS^^S 3 3 0, 3 3 1, 3315 
tt, flttEmS»*!>^^ 1 3rtOfg2<D#£>* 2 3 
0, 2 3 1,-, 2 3 1 5^6(HAi"Sffla* (ffHft 
ffi) fcflWEN^U— AiSM^3 9 0, 3 9 1, 3 9 

1 5C0m^«t<h<O^5>^W^L, ffirlE«»«3 5 0, 3 
5 1 , 3 5 15 ttlffl1ESS#.B 3 3 0, 3 3 1, 

33 150fflMin/X (Xfi2£Ui<aS#T\ «*. 
tfX = 2) ©«»Sr»*t-CUi*l^ lffllB*nS«3 7 0, 
3 7 1, 3 7 1 5«MffiN7U— AjS2£S3 9 0, 
3 9 1, 3 9 1 5<Dm^ffi(-Ml5#.^3 5 0, 3 
5 1, 3 5 1 5 (Dttitim&lMW U 1 — 
IfiS3 9 0, 3 9 1, 3 9 1 5tt«rtB*D*«3 7 

0, 3 7 1, -, 3 7 1 5l^J;5iO|Ell*N7L A# 

»fiS-frTffirlES»«3 3 0, 3 3 1, 3315R 
(W)0*»3 7O, 3 7 1, 3 7 1 5 ^(D^ £ lh£ 

l 5^fc0;*rrs o 

[0 0 2 8] «Jn75j;5*«^^J:5^ffl*ig3. g|4 
Xtt2KJi^«E»-C*)ix«J:v>j6s, mm<nm'& 

_h, N=l, m=16, X=2 0^lCOlv-CK9H- 
[0 0 2 9] ( 1 ) tfcflMe^A**-?- 1 2 l^A^J Lfc^ 

hms^-i*. ^^MBStaffi 1 o \zxmm i 6 m<omm ^ 

[0 0 3 0] (2) ¥J6H*ffi«l 0T?lTffiSftfc¥*9 
l 3 «H 8 -Hi 0J£*LfcK««O|frfri:W«fc 

2<D$$>? 2 3 0, 2 3 1, -2 3 1 5(OHlS»^ 

cO, cl, cE, cFT^ofct)(0«i:t5 0 

T\ cO, cl, cE, cFte, KTWfflSfttS 

-n 

c 0 : U-<yV0 0—10 ( 1 0 1 6il^Tfe6o ) 
OF^CO^ 2 00^7^7 V* 2 3 0<£>ffigi^o 
cl :^/VO0-2 0 (2 Ofi 1 6it^T*fc5o ) 
*>ffl0># 2 2 3 1 ^WmSCo 



cE:U^0 0-F0 ( F 0 ft 1 6 m&7J*X*3>Z> 0 ) 
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GDK<D^2tf>;(7 231 4^WIS. 

c F : U"</P 0 0-1 00 (1 00111 6 j!^^"C*£> 
) (Dm<Dm2(D$V>? 2 3 1 5<7)mmSc (B5t 

ID o 

[0 0 3 1 ] (3) ^tie>^2C0^7^>-^ 2 3 0, 2 3 
1, 2 3 1 5(D#tti§y&c 0, c 1 , -c FIC, M 

Moott^i eaRt^-^dss^jqifiiffls 1-* 
i£ib*x££, C<^fbiOTJ^3 i^tt#ffi»*c o, c 

1, cE, c FO 1 :7 U-J^f 3 ^ (N=l^) 

io \z.$ortz>mt*, mmy^-^mm (N7i — j*<nm$k 
3ocomm*co^. H3 (a) t^i- £51-, mwtt 

5*7^t r 2 j , r 2 j , r 2 j , r 2 j , 
r2j , r 1 6j , ri 6j , ri 6j , ri 6j , 
ri6j, ri6j, ri6j t 6&$ttrt&<7):7 

^IFbIft, FTt r 2 j a*e> r 1 6 j kimrkix 
4ki,tci><nk-tz>t, mm (b) l^-r«fc5l-, ^<b» 

fM3 10»$W/B(Cj:oT, t6Nf^l7l/-AJ| 

20 KFTfiiiUfc t 7 0$it^<7) 1 7 1 i*SHfflFT"C 

f 2 J r 9 J iCfftt, o<5< t 8, t 9, t 1 0 

WFa«<z>#i 7i/-^lFT"e ri 3j , ri 5j , 
ri6j <b»bu ri6j iciDuftr-So t4fc*)i7 

u-^MP^^4bMts&»^^b^M7u-^r^tc*3^ 

6aK»^ft»b^»«9StiS. 
[0 0 3 2] ffii&<Dmmftl& 3 1 £>«JfflfMB £13 2 tf> 

iw#a 0 giB^<Dfi!i[ji N ^2(7)^^^^ 2 3 ocommm. 

(*|jE«rffi^) £:P0, N7^gM3 9 0^)(liS 
30 & flftjE*W£jfc) ^PD0<!:t6 o 

[0 0 3 3] Om 3 ( a ) Ic^i- J: 5 t 6 B#iW^tf> 1 

7^»iftt'P0^ r 2 j a*?> ri6j i^mti^ 
fci>(Dt-tz> t. ^^i7i/-AariFTm po = 
i6, PDo = 2<b^6cox\ 2Eft#uejffi3 1 oa>e>m 

At6ttJS»tt T2j ^^^r#, i»S3 3 0 

COM^ (P0-PD0) ^14 (=16-2) , mtkSi 
3 5 0^ { (PO-PDO) Xl/2| ^7 (=1 
4/2) , *^3 7 0C0W^I {PD0+ (PO-PD 
0) Xl/21 fl* 9 (=2+7) i4otV^, 

40 [0 0 3 4] ©t6^«J 17l/-AfflBFTffi8Lfe 
t7«^17U-A»lFTm flfrlBa>o*n*« 
3 7 OcotB^^r 1 7 l/-^fg$ttr-^^N7U- 
^®M«3 9 (XDttiti (tit?*>PD0) fcftS^-C, 
»b»M»3 1 o^fcfflA-ramSjfcW: T9j fcfes 0 
^5>*3 3 0coffi^ (PO-PDO) ^7 
(=16-9) , &m$53 5 OCOW^7 { (PO-PD 
0) Xl/2) j5S 4 (=7/2W/J«^4jt5A 
Lfcffio ) , *Dg«3 7 O^W^/ (PD0+ (PO-P 
DO) Xl/2} ^13 (=9 + 4) fcfco-C^So 

50 [0035]<3>t7^J:l9 17^|BHFTSgUc 
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it, m<tm»ms i o^feUAtsuafttt r i 3 j 

fcftfi. ^<D£{&*n|?^3 7 O^tf^te, WflB©^P« 
I^LT, 15 (=13+2) tftoXV^o 
[0 0 3 6] 3)t8^J;H7 U-A^Pfl F TftiB Lfc 
t9Rfi8roi7i/-A)BBFT-cil fflfEOtraSS^ 

IwLT, 16 (=15+1) tiotl^, 
[0037] © t 9t$<fc 9 1 7 U-A^FTiffiiL*: 
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(54) IMAGE QUALITY CORRECTION CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
quality correction circuit that conducts image quality 
correction processing with a correction characteristic in 
matching with number of incidences of each luminance 
level and does not cause deterioration in the image 
quality even when a distribution of incidences is largely 
changed. 

SOLUTION: The image quality correction circuit is 
provided with a mean value calculation section 10 that 
calculates a mean value of luminance levels by each of 
16 pixels in one frame on the basis of a received video 
signal, an incidence number counter 13 that counts the . 
calculated incidence number of the luminance levels 
over N frames by each of a plurality of setting levels, a 

change suppression section 31 that suppresses a change in the count into a change for a 
period being multiples of the N-frame period and provided an output, a linear interpolation 
section 15 that forms a correction characteristic line through straight line interpolation on the 
basis of the count outputted from the change suppression section 31 , and an image quality 
correction section 16 that corrects the received video signal according to the correction 
characteristic line. The correction characteristic line in matching with the count of the 
incidence number counter 13 is obtained, the change suppression section 31 suppresses a 
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sudden change in the count of the incidence number counter 1 3 and gives the result to the 
linear interpolation section 15, which suppresses a change in the correction characteristic line. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] , 
[Claim 1 ] An image quality amendment circuit characterized by providing the following The number 
counter of appearances which carries out counting of the number of appearances of an intensity level of 
each pixel in the N frame (N is one or more integers) for two or more setting level ranges of every based 
on an input video signal The change control section which controls and outputs change of enumerated 
data of this number counter of appearances to change in a two or more times as many period as N frame 
period The linear interpolation section which forms an amendment characteristic ray by linear 
interpolation based on enumerated data outputted from this change control section The image quality 
amendment section which amends an input video signal with an amendment characteristic ray formed in 
this linear interpolation section 

[Claim 2] An image quality amendment circuit characterized by providing the following The averaging 
section which computes the average of an intensity level every (m is two or more integers) m pixels 
based on an input video signal The number counter of appearances which carries out counting of the 
number of appearances of an intensity level computed in this average value calculation section over N 
frame period (N is one or more integers) for two or more setting level ranges of every The change 
control section which controls and outputs change of enumerated data of this number counter of 
appearances to change in a two or more times as many period as N frame period The linear interpolation 
section which forms an amendment characteristic ray by linear interpolation based on enumerated data 
outputted from this change control section, and the image quality amendment section which amends an 
input video signal with an amendment characteristic ray formed in this linear interpolation section 
[Claim 3] An image quality amendment circuit characterized by providing the following The number 
counter of appearances which carries out counting of the number of appearances of an intensity level of 
each pixel in the N frame (N is one or more integers) for two or more setting level ranges of every based 
on an input video signal The change control section which controls and outputs change of enumerated 
data of this number counter of appearances to change in a two or more times as many period as N frame 
period The correction curve generation section which generates a new correction curve from enumerated 
data outputted from this change control section, and the set point set up beforehand The image quality 
amendment section which amends an input video signal by correction curve generated in this correction 
curve generation section 

[Claim 4] An image quality amendment circuit characterized by providing the following The averaging 
section which computes the average of an intensity level every (m is two or more integers) m pixels 
based on an input video signal The number counter of appearances which carries out counting of the 
number of appearances of an intensity level computed in this average value calculation section over N 
frame period (N is one or more integers) for two or more setting level ranges of every The change 
control section which controls and outputs change of enumerated data of this number counter of 
appearances to change in a two or more times as many period as N frame period The correction curve 
generation section which generates a new correction curve from enumerated data outputted from this 
change control section, and the set point set up beforehand, and the image quality amendment section 
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which amends an input video signal by correction curve generated in this correction curve generation 
section 

[Claim 5] An image quality amendment circuit according to claim 1 or 3 characterized by providing the 
following The number counters of appearances are two or more judgment machines which judge 
whether an intensity level of each pixel is equivalent to each of two or more setting level ranges based 
on an input video signal. Two or more 1st counters which carry out counting of the count of a judgment 
of this judgment machine Two or more comparators which compare enumerated data of this 1st counter 
with a! comparison reference value set up beforehand, and clear said 1st counter with a comparison 
output Two or more 2nd counters which carry out counting of the count of an output of this comparator, 
and are made into the number of appearances 

[Claim 6] An image quality amendinent circuit according to claim 2 or 4 characterized by providing the 
following The number counters of appearances are two or more judgment machines which judge 
whether an intensity level computed in the average value calculation section is equivalent to each of two 
or more setting level ranges. Two or more 1st counters which carry out counting of the count of a 
judgment of this judgment machine Two or more comparators which compare enumerated data of this 
1st counter with a comparison reference value set up beforehand, and clear said 1st counter with a 
comparison output Two or more 2nd counters which carry out counting of the count of an output of this 
comparator, and are made into the number of appearances , 

[Claim 7] It consists of a vessel, a coefficient multiplier, an adder, and an N frame delay machine, the 
change control section — difference —'A vessel outputs difference of enumerated data of the number 
counter of appearances, and an output value of said N frame delay machine, said difference — A 
coefficient of 1/X (X is two or more integers) is applied and outputted to an output value of a vessel, 
said coefficient multiplier — said difference — Said adder adds an output value of said coefficient 
multiplier to an output value of said N frame delay machine, said N frame delay machine is delayed by 
N frame in an aggregate value by said adder — making — said difference — an image quality amendment 
circuit according to claim 1, 2, 3, or 4 which becomes as an output by which change was controlled 
while considering as an output to a vessel and an adder. 

[Claim 8] It consists of a vessel, a coefficient multiplier, an adder, and an N frame delay machine, the 
change control section — difference — A vessel outputs difference of enumerated data of the 2nd 
counter, and an output value of said N frame delay machine, said difference — A coefficient of 1/X (X is 
two or more integers) is applied and outputted to an output value of a vessel, said coefficient multiplier - 

- said difference — said adder adds an output value of said coefficient multiplier to an output value of 
said N frame delay machine, and said N frame delay machine is delayed by N frame in an aggregate 
value by said adder — making — said difference — an image quality amendment circuit according to 
claim 5 which becomes as an output by which change was controlled while considering as an output to a 
vessel and an adder. 

[Claim 9] It consists of a vessel, a coefficient multiplier, an adder, and an N frame delay machine, the 
change control section — difference — A vessel outputs difference of enumerated data of the 2nd 
counter, and an output value of said N frame delay machine, said difference — A coefficient of 1/X (X is 
two or more integers) is applied and outputted to an output value of a vessel, said coefficient multiplier - 

- said difference — said adder adds an output value of said coefficient multiplier to an output value of 
said N frame delay machine, and said N frame delay machine is delayed by N frame in an aggregate 
value by said adder — making — said difference — an image quality amendment circuit according to 
claim 6 which becomes as an output by which change was controlled while considering as an output to a 
vessel and an adder. 



[Translation done.] 
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DETAILED DESCRIPTION 

! m M i ' 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the image quality amendment 
circuit which amends image quality according to the contents of an image (for example, gamma 
correction), when displaying an image with the display which uses a plasma display panel (PDP), a 
liquid crystal display panel (LCD panel), etc. as a display panel. . 
[0002] 

[Description of the Prior Art] The conventional image-quality amendment circuit reads the amendment 
data which detected the average picture level (APL) to every one of the video signal inputted into the 
input terminal 12 frame (or 1 field), and corresponded to it from ROM14 by making this APL into the 
address by the average- value calculation section 10, and amends an input video signal in the image- 
quality amendment section 16 according to the input-output-conversion characteristic curve 
corresponding to this amendment data, and he was trying to output it from an output terminal 18, as 
shown in drawing 6 . APL adds the value which applied the number of distribution frequency for every 
intensity level about the total number of display dots of one frame (or 1 field), and with the total number 
of display dots, the division of it is done and it is calculated. 

[0003] However, in the conventional example shown in drawing 6 , since image quality amendment data 
was decided based on APL, the display improvement of the contents of an image distributed on the 
average could do brightness, but since it was not taken into consideration about the histogram 
(frequency distribution) of an intensity level, there was a trouble that amendment suitable for the 
contents of an image could not be performed. For example, as shown in drawing 7 (a), there should be a 
case of the frequency distribution 1 currently concentrated on the side with a bright intensity level and a 
case of the frequency distribution 2 currently concentrated on the side with a dark intensity level as 
shown in this drawing (b). Thus, although distribution conditions differed, when both APL considered as 
the same thing, in the case of drawing 7 (a), the resolution of a bright side became low, and, in the case 
of this drawing (b), there was a trouble that the resolution of a dark side became low. There was a 
trouble that resolution became low to the narrow input video signal of the range of the frequency 
distribution of an intensity level especially. 

[0004] In order to solve an above-mentioned trouble, these people proposed the image quality 
amendment circuit (Japanese Patent Application No. 1 1-92014) as already shown in drawing 8 and 
drawing 9 . The averaging section 10 which computes the average of an intensity level every (every [ for 
example, ] 16 pixels) m pixels based on the video signal inputted into the video signal input terminal 12 
according to the circuit shown in drawing 8 , The number counter 1 3 of appearances which was set up 
beforehand and which carries out counting of the number of appearances of the intensity level computed 
in this average value calculation section 10 over N frame period (N is one or more integers) for two or 
more setting level ranges of every, The linear interpolation section 15 which forms an amendment 
characteristic ray by linear interpolation based on the enumerated data of this number counter 13 of 
appearances, and the image quality amendment section 16 which amends an input video signal with the 
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amendment characteristic ray formed in this linear interpolation section 15 are provided. 
[0005] As the number counter 13 of appearances is shown in drawing 10 '. 16 judgment machines 170 
and 171 and —1715, These judgment machines 170 and 171, the 1st counter 190 and 191 by which 
series connection was carried out one by one to —1715, respectively, and —1915, It consists of 
comparators 210 and 211, -1215, and the 2nd counter 230 and 231 and —2315. Comparators 210 and 
211 and the output of —1215 It was returned to the 1st counter 190 and 191 of the preceding paragraph, 
and —1915 as a clear signal, and the 2nd counter 230 and 231 and the output of —2315 were constituted 
so that it might be sent to the linear interpolation section 15. 

[0006] And the video signal inputted into the video signal input terminal 12 computes the average value 
of the intensity level of 16 pixels in the average value calculation section 10, and carries out a sequential 
output. It is judged whether this average value is inputted into the judgment machines 170 and 171 
corresponding to each level and —1715, and it is equivalent to each level. The total number of 
appearances in one frame is set to 255, and an intensity level is divided into 16 steps and; specifically, is 
detected. With the judgment vessel 170, it judges whether it corresponds by the 1st level from 0 level, 
and in the judgment machine 171, it judges whether it corresponds by the 2nd level from 0 level, and 
judges like the following whether it corresponds by the 16th level from 0 level with the judgment vessel 
1715. Thus, it is judged whether it corresponds by the level concerned from 0 level altogether. When it 
corresponds, counting of the number of appearances is carried out by the 1st consecutive counter 190 
and 191 and -1915. 

[0007] Each 1st counter 190 and 191 and the number of appearances by which counting was carried out 
by —1915 are applied as one [ the consecutive comparators 210 and 211 and ] input of —1215, 
respectively. Moreover, the comparison reference value has inputted from the comparison reference- 
value input terminal 1 1 as an input of another side. Therefore, in each comparators 210 and 21 1 and — 
1215, if each 1st counter 190 and 191 and the number of appearances by which counting was carried out 
by —1915 exceed a comparison reference value, counting will be carried out by each 2nd counter 230 
and 231 and —2315, and each 1st counter 190 and 191 and -1915 will be cleared. When the number 
which broke the total number of pixels of one frame by measurement size m (for, example, m= 16) of 
averaging of the averaging section 10 is exceeded, the comparison reference value from the comparison 
reference-value input terminal 1 1 is set up by the degree type so that the value (amendment 
characteristic point) of the 2nd counter 2315 may be set to 255 (FF). • ■ 

Comparison reference value = (the total number of pixels of one frame /m) /FF =w(number of 
longitudinal direction pixels) xh(number of lengthwise direction pixels) /16/255[0008] Said each 2nd 
counter 230 and 23 1 and the number of appearances of —2315 should be as follows. 
cO: The number of appearances of the 2nd counter 230 between level 00-10 (10:16 ******). 
cl : The number of appearances of the 2nd counter 23 1 between level 00-20 (20: 16 ******). 

cE: The number of appearances of the 2nd counter 2314 between level 00-F0 (F0:16 ******). 

cF: The number of appearances of the 2nd counter 2315 between level 00-100 (100:16 ******) (fixed 

value). 

[0009] A horizontal axis outputs these 2nd counters 230 and 231, each cO and cl appearance of -23 15, - 
-cF as an amendment characteristic point when an intensity level and an axis of ordinate express as the 
number of appearances, as they show to drawing 11 . 16 steps of data which added the start point 00 to 
each cO and cl appearance and — cF sends to the linear interpolation section 15 — having — this linear 
interpolation section 15 — each 00 appearances, cO and cl, and — the amendment characteristic ray 
which continued with the broken line which connected cE and cF in a straight line one by one* and 
carried out linear interpolation is obtained. 

[0010] In the image quality amendment section 16, image quality amendment processing is performed 
based on the amendment characteristic ray according the video signal inputted from the video signal 
input terminal 12 to said linear interpolation section 15, and it outputs from the video signal output 
terminal 18. When the intensity level of the video signal inputted from the video signal input terminal 12 
is x, image quality amendment processing is performed and, specifically, it outputs from the video 
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output terminal 18 so that it may be set to intensity-level y after amendment based on an amendment 
characteristic ray. According to the circuit of drawing 8 as mentioned above, the optimal amendment 
property can be acquired according to the number of appearances of each level. 
[001 1] Moreover, the averaging section 10 which computes the average of an intensity level every 
(every [ for example, ] 16 pixels) m pixels based on the video signal inputted into the video signal input 
terminal 12 according to the circuit shown in drawing 9 , The number counter 13 of appearances which 
carries out counting of the number of appearances of the intensity level computed in this average value 
calculation section 10 over the N frame (N is one or more integers) for two or more setting level ranges 
of every, The correction curve generation section 25 which generates £ new correction curve based on 
the enumerated data of this number counter 13 of appearances and the set-point data set up beforehand, 
and the image quality amendment section 1 6 which amends an input video signal by the correction 
from this correction curve generation section 25 are provided. 

[0012] And apart from this, the set-point data (set point) beforehand set to the straight line up which 
connected the start point and the end point is inputted, it rearranges in order of an intensity level so that 
one side may complement between another side, and in the correction curve generation section 25, the 
number of appearances of the video signal inputted into the video signal input terminal 12 is used 
alternately, and the Bezier curve passing through a start point as shown in drawing 12 and drawing 13 as 
a continuous line, and an end point is generated. In the image quality amendment section 16, image 
quality amendment is carried out based on a Bezier curve as shows the video signal inputted from the 
video signal input terminal 12 to drawing 12 and drawing 13 as a continuous line, and it outputs from 
the video signal putput terminal 18. 

[0013] If it should be a property like frequency distribution 1 of having inclined in the center of 
abbreviation as the video signal inputted into the video sigpal input terminal 12 Showed the circuit of 
drawing 9 to drawing 7 (a) Unlike the case of drawing 11 , cO, c2, c4, c6, c8, cA, cC, and cE 
corresponding to the level 10, 30, 50, 70, and 90 in every other one, and B0, DO and F0 for the number 
of appearances of the number counter 13 of appearances are used. It expresses that there are few 
appearances from these numbers of appearances between c0-c6 and between c8-cE, and there are many 
appearances between c6 and c8. 

[0014] Moreover, the level 00, 20, 40, 60, and 80 on the straight line which connected the start point 00 
and the end point TF, TO and T2 corresponding to AO, CO, and E0, T four, and T6, T8, TA, TC and TE 
are inputted as set-point data from the set-point data input terminal 27. If these are rearranged in order of 
an intensity level, it is set to TO, cO, T2, c2, T four, and c4, T6, c6, T8, 68, TA, cA, TC, cC, TE and cE, 
and if linear interpolation is carried out, it will become the amendment line of a broken line shown in 
drawing 12 and drawing 13 by the dotted line like the proposed example of drawing 8 . When the Bezier 
curve which passes along a start point 00 and an end point TF by the circuit of drawing 9 by the 
correction curve generation section 25 based on two or more points which have arranged the number of 
appearances and set-point data by turns is generated, however, for example like the continuous line of 
drawing 12 To the straight line which connected the start point 00 and the end point TF, in a portion 
with high level, it swells a little more nearly up than a straight line, and the correction curve of the shape 
of S character which swells a little caudad is obtained from a straight line by the portion with low level. 
In the image quality amendment section 16, image quality amendment processing is performed based on 
the correction curve according the video signal inputted from the video signal input terminal 12 to the 
correction curve generation section 25, and it outputs from the video signal output terminal 18. 
[001 5] Moreover, if it should be a property like frequency distribution 2 of having inclined toward low 
level as the video signal inputted into the video signal input terminal' 12 showed drawing 7 (b), it 
expresses that there are few appearances and there are many appearances between c2 and c4 between cO- 
c2 and between c4-cE. It is made to be the same as that of the above. TO, cO, T2, c2, T four, c4, T6, c6, 
T8, c8, TA, When the Bezier curve which rearranges in order of cA, TC, cC, TE, and cE, and passes 
along a start point 00 and an end point TF by the correction curve generation section 25 is generated, for 
example like the continuous line of drawing 13 In a portion with high level, the correction curve which 
swells a little caudad from a straight line is obtained [ a portion with low level ] by the shape of an 
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abbreviation straight line to the straight line which connected the start point 00 and the end point TF. In 
the image quality amendment section 16, image quality amendment processing is performed based on 
the correction curve according the video signal inputted from the video signal input terminal 12 to the 
correction curve generation section 25, and it outputs from the video signal output terminal 18. 
[0016] Although the set-point data from the set-point data input terminal 27 was extracted from the 
straight line which connected the start point 00 and the end point TF in the circuit of drawing 9 Like the 
continuous line characteristic ray of drawing 12 instead of what is restricted to this In a portion with 
high level, by swelling a little more nearly up than a straight line, and extracting set-point data from the 
sigmoid curve which swells a little caudad from a straight line in a portion with low level By 
emphasizing a bright portion and a dark portion further, or using the set-point data of a reverse property, 
it can also set up so that light and darkness may seldom be emphasized. Moreover, it can make into the , 
rate of arbitration to emphasize the data of a video signal not for the thing restricted when arranging the 
number of appearances, and set-point data by turns but for the number of appearances and set-point data 
as a rate of 2 to 1, or to emphasize set-point data for the number of appearances, and set-point data as a 
rate of 1 to 2 etc. Therefore, the optimal amendment property can be acquired according to the number 
of appearances of each level, and image quality amendment processing of having been suitable for any 
images can be performed. Moreover, with the point on the amendment property of arbitration, change of 
an extreme correction curve can be suppressed or the change according to the purpose or liking can be 
added to a curve. 

[Problem(s) to be Solved by the Invention] However, although the optimal amendment property doubled 
with the number of appearances of each level can be acquired in the image quality amendment circuit 
shown in drawing 8 and drawing 9 If a screen changes and the distribution condition of the number of 
appearances of an intensity level changes a lot at the time or the time of animation display in case an 
amendment characteristic point is computed and amended based on the number of appearances of the 
intensity level of each pixel of the input video signal within the N frame Change of the light and 
darkness by image quality amendment processing took lessons from the eye very much, and the trouble 
of causing image quality deterioration was. 

[001 8] While this invention can perform image quality amendment processing by the optimal 
amendment property suitable for the number of appearances of each level like the image quality 
amendment circuit which it was made in view of the above-mentioned trouble, and was shown in 
drawing 8 and drawing 9 It aims at offering the image quality amendment circuit which can perform 
image quality amendment processing which does not cause image quality deterioration even if a screen 
changes and the distribution condition of the number of appearances of level changes a lot at the time or 
the time of animation display. 

[0019] . t t . ^ 

[Means for Solving the Problem] The number counter of appearances with which an image quality 
amendment circuit by this invention carries out counting of the number of appearances of an intensity 
level of each pixel in the N frame (N is one or more integers) for two or more setting level ranges of 
every based on an input video signal, The change control section which controls and outputs change of 
enumerated data of this number counter of appearances to change in a two or more times as many period 
as N frame period, It is characterized by coining to provide the linear interpolation section which forms 
an amendment characteristic ray by linear interpolation based on enumerated data outputted from this 
change control section, and the image quality amendment section which amends an input video signal 
with an amendment characteristic ray formed in this linear interpolation section. In such a configuration, 
if an input video signal inputs into the number counter of appearances, counting of the number of 
appearances of an intensity level of each pixel in the N frame will be carried out for two or more setting 
level ranges of every by this number counter of appearances. Since that change is controlled in the 
change control section by change in a two or more times as many period as N frame period and 
enumerated data of this number counter of appearances are inputted into the linear interpolation section, 
change of an amendment characteristic ray formed in this linear interpolation section is also controlled. 
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In the image quality amendment section, an amendment characteristic ray by which this change was 
controlled amends an input video signal, ?nd image quality amendment processing is performed. 
[0020] Moreover, the number counter of appearances with which an image quality amendment circuit by 
this invention carries out counting of the number of appearances of an intensity level of each pixel in the 
N frame for two or more setting level ranges of every based on an input video signal, The change control 
section which controls and outputs change of enumerated data of this number counter of appearances to 
change in a two or more times as many period as N frame period, It is characterized by coming to 
provide the correction curve generation section which generates a new correction curve from 
enumerated data outputted from this change control section, and the set point set up beforehand, and the 
image quality amendment section ^yhich amends an input video signal by correction curve generated in 
this correction curve generation section. In such a configuration, if an input video signal inputs into the 
number counter of appearances, counting of the number of appearances of an intensity level of each 
pixel will be carried out for two or more setting level ranges of every by this number counter of 
appearances. Since that change is controlled in the change control section by change in a two or more 
times as many period as N frame period and enumerated data of this number counter of appearances are t 
inputted into the correction curve generation section, change of a correction curve generated in this 
correction curve generation section is also controlled. In the image quality amendment section, a 
correction curve by which this change was controlled amends an input video signal, and image quality . 
amendment processing is performed. . 

[0021] In order to simplify a configuration of the number counter of appearances, the average 
calculation sectipn which computes the average of an intensity level every m pixels based on an input 
video signal is prepared, and the number of appearances of an intensity level which the number counter 
of appearances computed in the average calculation section carries out counting for two or more setting 
level range of every with which it was set up beforehand. 

[0022] Two or more judgment machines which judge whether an intensity level of each pixel is 
equivalent to each of two or more setting level ranges in the number counter of appearances based on an 
input video signal in order to simplify a configuration by making the number counter of appearances 
into adder needlessness, Two or more comparators which compare two or more 1st pounters which carry 
out counting of the count of a judgment of this judgment machine; and enumerated data of this 1 st 
counter with a comparison reference value set up beforehand, and clear said 1st counter with a 
comparison output, It constitutes from two or more 2nd counters which carry out counting of the count 
of an output of this comparator, and are made into the number of appearances. 

[0023] Two or more judgment machines which judge whether an intensity level which computed the 
number counter of appearances in the average value calculation section is equivalent to each of two or 
more setting level ranges in order to simplify a configuration by making the number counter of 
appearances into adder needlessness, Two or more comparators which compare two or more 1st 
counters which carry out counting of the count of a judgment of this judgment machine, and enumerated 
data of this 1st counter with a comparison reference value set up beforehand, and clear the 1st counter 
with a comparison output, It constitutes from two or more 2nd counters which carry out counting of the 
count of an output of this comparator, and are made into the number of appearances. 
[0024] in order to simplify a configuration of the change control section — the change control section — 
difference — a vessel and a coefficient multiplier — A vessel outputs difference of enumerated data of 
the number counter of apipearances, and an output value of N frame delay machine, an adder and N 
frame delay machine — constituting « difference - A coefficient of 1/X (X is two or more integers) is 
applied and outputted to an output value of a vessel, a coefficient multiplier — difference ~ an adder 
adds an output value of a coefficient multiplier to an output value of N frame delay machine, and N 
frame delay machine is delayed by N frame in an aggregate value by adder — making — difference 
while considering as an output to a vessel and an adder, it considers as an output by which change was 
controlled. 
[0025] 

[Embodiment of the Invention] The example of 1 operation gestalt of the image quality amendment 
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circuit by this invention is explained based on drawing 1 - drawing 4 . In drawing 1 , the same portion as 
drawing 8 is made into the same sign, and omits explanation, drawing 1 - setting 12 - a video signal 
input terminal and 10 — for a comparison reference- value input terminal and 15, as for the image quality 
amendment section and 18, the linear interpolation section and 16 are [ the averaging section and 13 / 
the number counter of appearances, and 1 1 / a video signal output terminal and 31 ] the change control 

sections. ; 
[0026] As shown in drawing 2 , said change control section 31 The 16 change control sections 310 and 
3 1 1 , ~, It consists of a vessel 330, a coefficient multiplier 350, an adder 370, and an N frame delay 
machine 390. from 31 15 - becoming - said change control section 310 : - difference — said change 
control section 31 1 — difference - it consists of a vessel 331, a coefficient multiplier 351, an adder 371, 
and an N frame delay machine 391, and constitutes like the following - having - said change control 
section 31 15 - difference - it consists of the vessel 3315, the coefficient multiplier 3515, an adder 
371 5, and an N frame delay machine 3915. 

[0027] said difference ~ vessels 330, 331, -, 3315 The number of appearances (enumerated data) 
outputted from the 2nd counter 230, 231, --, 2315 in said number counter 13 of appearances, said N 
frame delay machines 390 and 391, --, difference with the output value of 3915 - outputting - said 
coefficient multipliers 350, 351, ~, 3515 - said difference -- the output value of vessels 330, 331, --, 
3315 - 1/X (X is two or more integers) The coefficient of X= 2 is applied and outputted. For example, 
said adders 370 and 371, ~, 3715 to the output value of said N frame delay machines 390, 391, — , 3915 
Said coefficient multipliers 350 and 351, --, The output value of 3515 is added. Said N frame delay 
machines 390 and 391, ~, 3915 is delayed by N frame in the aggregate value by said adders 370, 371, --, 
3715 ~ making — said difference — while considering as the output to vessels 330, 331, — , 3315 and 
adders 370, 371, ~, 3715, it outputs to said linear interpolation section 15 as an output by which change 
was controlled. 

[0028] The pperation by the above configurations is used together and drawing 3 and drawing 4 are 
explained. N explains two or more integers and X about the case of the expedient top of explanation, N= 
1, m= 16, and X= 2, although one or more integers and m should just be two or more integers. 
[0029] (1) The video signal inputted into the video signal input terminal 12 computes the average value 
of the intensity level of 16 pixels in the average value calculation section 10, and carries out a sequential 
output. 

[0030] (2) If the average computed in the averaging section 10 inputs into the number counter 13 of 
appearances, this number counter 13 of appearances will act like the case of having proposed [ which 
was shown in drawing 8 - drawing 10 ]. Each 2nd counter 230 and 23 1 in the number counter 13 of 
appearances and the number of appearances of -2315 consider as the thing of explanation which were 
cO, cl, ~, cE and cF for convenience. Here, cO, cl, --, cE and cF express the following numbers of 
appearances. 

cO: The number of appearances of the 2nd counter 230 between level 00-10 (10 is a hexadecimal 
display.). 

cl: The number of appearances of the 2nd counter 231 between level 00-20 (20 is a hexadecimal 
display). 



cE: The number of appearances of the 2nd counter 23 14 between level 00-F0 (F0 is a hexadecimal 
display.) 

cF : The number of appearances of the 2nd counter 2315 between level 00- 1 00 ( 1 00 is a hexadecimal 
display.) (fixed value). 

[0031] (3) If 16 steps of data which added the start point 00 to each cO and cl appearance of these 2nd 
counters 230, 231, ~, 2315 and -cF is sent to the change control section 31 In this change control 
section 31, each cO and cl appearance, -, the change in the one-frame period (in the case of N= 1) of cE 
and cF are controlled and outputted to the change in a multiple frame period (a two or more times as 
many example as the N frame). However, since cF is a fixed value, it does not change. For example, as 
shown in drawing 3 (a), cO appearance of the 2nd counter 230 With each continuous frame, "2", "2", 
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"2", "2", "2", "16", If it should be set to "16", "16", "16", "16", "16", and "16" and should change from 
"2" to "16" rapidly in the frame periods FT and FT around t 6:00 Ak shown in this drawing (b), it 
changes with the depressant action of the change control section 31 to "9" from "2" in the one-frame 
period FT immediately after t 7:00 which carried out one-frame period FT progress from t 6:00. It 
changes with "13", "15", and "16" inths one-frame each period FT immediately after t8 and t9 
continuing, and t 10:00, and converges on "16." That is, the abrupt change in an one-frame period is 
controlled by the loose change in a four-frame period. 

[0032] If the circuit of drawing 2 is used together and the depressant action of the above-mentioned 
change control section 31 is explained, it will become like a publicatipn at ** of the following - * * . The 
number of appearances of P0 and N frame delay machine 390 (amendment characteristic point) is set to 
PD0 for the number of appearances of the expedient top of explanation, and the 2nd counter 230 
(amendment characteristic point). 

[0033] ** If PO.should change to "16" from "2" in the one-frame period FT around 1 6:00 as shown in 
drawing 3 (a), since it will be set to P0=16 and PD 0= 2 in this one : frame period FT, the number of 
appearances outputted from the change control section 310 is set to "2." this time — difference ~ the 
output {PD0+(P0-PD0) xl / 2} of 7 (= 14/2) and an adder 370 is [ the output (P0-PD0) of a vessel 330 / 
the output {(P0-PD0) xl / 2} of 14 (= 16-2) and a coefficient multiplier 350 ] 9 •(= 2+7). 
[0034] ** Since the data which delayed one output of the adder 370 of the aforementioned ** in the one- 
frame period FT immediately after t 7:00 which carried out one-frame period FT progress from t 6:00 
serves as an output (namely, PD0) of N frame delay machine 390, the number of appearances outputted 
from the change control section 310 is set to "9." this time - difference - the output {PD0+(P0-PD0) 
xl / 2} of 4 (= the value which rounded off 7/2 of below decimal point.), and an adder 370 is [ the 
output (P0-PD0) of a vessel 330 / the output {(P0-PD0) xl, / 2} of 7 (= 16-9) and a coefficient multiplier 
350 ] 13 (= 9+4). 

[0035] ** In the one-frame period FT immediately after t 8:00 which carried out one-frame period FT 
progress from t 7:00, the number of appearances outputted from the change control section 310 is set to 
"13" like the aforementioned **. At this time, the output of an adder 370 is 15 (= 13+2) like the 
aforementioned **. 

[0036] ** In the one-frame period FT immediately after t 9:00 which carried out one-frame period FT 
progress from t 8 :00, the number of appearances outputted from the change control section 310 is set to 
"15" like the aforementioned **. At this time, the output of an adder 370 is 16 (= 15+1) like the 
aforementioned **. 

[0037] ** In the one-frame period FT immediately after 1 10:00 which carried out one-frame period FT 
progress from t 9:00, the number of appearances outputted from the change control section 310 like the 
aforementioned ** is set to "16." At this time, the output of an adder 370 is 16 (= 16+0) like the 
aforementioned **. 

[0038] (4) By the depressant action of the change control section 31, change of the numbers cl, — , cE of 
appearances of the other 2nd counters 231, — , 2314 also turns into a loose change in a multiple frame 
period, and output it. [ as well as cO appearance of the 2nd counter 230 ] When this is applied to the 
circuit of drawing 2 , the number of appearances of the 2nd counter 231, — , 2314 PI (= cl), It is set to — 
and P14 (= cE). The output value of N frame delay machines 391, --, 3914 PD1, --, It is set to PD14, and 
when it changes rapidly in an one-frame period with P 1 , — , P 1 4, PD 1 , corresponding — , PD 14 
corresponding are controlled by the loose change in a multiple frame period. 
[0039] (5) If change of the numbers cO (= P0), cl (= PI), -, cE (= P14) of appearances of the 2nd 
counter 230, 231, -, 2314 is controlled by loose change in the change control section 31 and is sent to 
the linear interpolation section 15 each 00 appearances by which change was controlled in this linear 
interpolation section 15, cO and cl, and — the amendment characteristic ray which connected cE and cF 
in a straight line one by one, and carried out linear interpolation is obtained. 

[0040] For example, if the amendment characteristic ray obtained in the linear interpolation section 15 
of drawing 8 proposed without the change control section 3 1 considers the case where it changes from 
the amendment characteristic ray Ul shown in drawing 4 by the dotted line in a certain one-frame period 
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to the amendment characteristic ray U2 shown as a continuous line rapidly In the circuit by this 
invention shown in drawing 1 with the change control section 3 1, the change to U2 from the amendment 
characteristic ray Ul is controlled by the loose change over a multiple frame period. That is, since 
change of the numbers cO, cl, — , cE of appearances becomes loose in an operation of the 'change control 
section 31, as shown in drawing 4 , it changes gently with Ul, Ul 1, U12 (illustration abbreviation), ~, 
U2, amendment applying [ which is generated in the linear interpolation section 15 ] it a multiple frame 
period (for example, 4-6-frame period), and it is converged on U2. Although it applied during the four- 
frame period and changed gently at this time as cO appearance was described to the aforementioned ** - 
**, about the numbers cl, --, cE of appearances, it applies during the four-frame period according to that 
variation, and it changes gently, or it applies other than four during two or more (5 for example, 6) 
frames, and changes gently. In drawing 4 , the amendment characteristic ray Ul 1 is equivalent to the 
amendment characteristic ray in the one-frame period immediately after t 7:00 which carried out one- 
frame period progress from t 6:00 of drawing 3 , and cO on this amendment characteristic ray Ul 1 (the 
number of appearances of the 2nd counter 230) corresponds "9" of the aforementioned **. 
[0041] (6) In the image quality amendment section 16, perform image quality amendment processing 
based on the amendment characteristic ray according the video signal inputted from the video signal 
input terminal 12 to the linear interpolation section 15, and output from the video signal output terminal 
18. When the intensity level of the video signal inputted from the video signal input terminal 12 is x, 
image quality amendment processing is performed and, specifically, it outputs from the video signal 
output terminal 18 so that it may be set to intensity-level y after amendment based on an amendment 
characteristic ray. 

[0042] While being able to perform image quality amendment processing by the optimal amendment 
property doubled with the number data of appearances of each level according to the example of an 
operation gestalt of above drawing 1 , when the distribution condition of the number of appearances of 
an intensity level changes a lot, image quality amendment processing which controls this change and 
does not cause image quality deterioration can be performed. 

[0043] Drawing 5 shows other examples of an operation gestalt of this invention, and the configuration 
in the case of the example of an operation gestalt shown in drawing 1 and drawing 2 and the changing 
place of the video signal input terminal 12, the averaging section 10, the number counter 13 of 
appearances, the image quality amendment section 16, the video signal output terminal 18, and the 31 
change control section are not in this drawing. The place by which it is characterized [ of this example of 
an operation gestalt ] is the point of having formed the correction curve generation section 25 instead of 
the linear interpolation section 15 of drawing 1 . This correction curve generation section 25 generates a 
new correction curve from the number of appearances by which counting was carried out with the 
number counter 13 of appearances, and change was controlled in the change control section 31, and the 
set-point data beforehand set up from the set-point data input terminal 27, and inserts it between the 
change control section 31 and the image quality amendment section 16. A circuit which generates the 
Bezier curve which passes along a start point 00 and an end point TF based on two or more points to 
which said correction curve generation section 25 has arranged for example, the number of appearances 
and set-point data by turns is used. 

[0044] Below, an operation of drawing 5 is used together and drawing 7 , drawing 9 , drawing 12 , and 
drawing 13 are explained. 

(1) As the video signal inputted into the video signal input terminal 12 showed drawing 7 (a), it should 
be a property like frequency distribution 1 of having inclined in the center of abbreviation. As the 
number of appearances of the number counter 13 of appearances, cO, c2, c4, c6, c8, cA, cC, and cE 
corresponding to the level 10, 30, 50, 70, and 90 in every other one, and B0, DO and F0 are used like the 
proposed example of drawing 9 . Moreover, the level 00, 20, 40, 60, and 80 on the straight line which 
connected the start point 00 and the end point TF, TO and T2 corresponding to AO, CO, and E0, T four, 
and T6, T8, TA, TC and TE are inputted as setting data from the set-point data input terminal 27. then, 
in the proposed example of drawing 9 without the change control section 31 By the correction curve 
generation section 25, the number data cO, c2, c4, c6, c8, cA, cC, and cE of appearances, It carries out 
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the set-point data TO and T2, T four, and based on two or more points which have arranged T6, T8, TA, 
TC, and TE by turns. When the correction curve V of the shape of S character as shown in drawing 12 
as a continuous line (Bezier curve) is obtained and the numbers cO, c2, c4, c6, c8, cA, cC, and cE of 
appearances change rapidly, according to this, a correction curve V changes from VI to V2 rapidly (VI 
and V2 are an illustration abbreviation), however, in the example of an operation gestalt of drawing 5 
with the change control section 31 Since the change in the one-frame period of the numbers cO, c2, c4, 
c6, c8, cA, cC, and cE of appearances is controlled by the loose change over a multiple frame period 
The correction curve V generated in the correction curve generation section 25 according to this changes 
gently with VI, VI 1, VI 2, V2 for every one-frame period, and is converged on V2 (VI 1 and VI 2 are 
an illustration abbreviation). In the image quality amendment section 16, image quality amendment 
processing is performed based on the correction curve according the video signal inputted from the 
video signal input terminal 12 to said correction curve generation section 25, and it outputs from the 
video signal output terminal 18. 

[0045] (2) As the video signal inputted into the video signal input terminal 12 showed drawing 7 (b), it 
should be a property like frequency distribution 2 of having inclined toward low level. In the proposed , 
Rvample of drawing 9 without the change control section 31, like the above (1) By the correction curve 
generation section 25, the number data cO, c2, c4, c6, c8, cA, cC, and cE of appearances, It carries out 
the set-point data TO and T2, T four, and based on two or more points which have arranged T6, T8, TA, 
TC, and TE by turns. When the correction curve W (Bezier curve) as shown in drawing 13 as a 
continuous line is obtained and the numbers cO, c2, c4, c6, c8, cA, cC, and cE of appearances change 
rapidly, according to this, a correction curve W changes from Wl to W2 rapidly (Wl and W2 are an 
illustration abbreviation), however, in the example of an operation gestalt of drawing 5 with the change 
control section 3 1 Since the change in the one-frame period of the number data cO, c2, c4, c6, c8, cA, 
cC, and cE of appearances is controlled by the loose change over a multiple frame period The correction 
curve W generated in the correction curve generation section 25 according to this changes gently with 
Wl, Wl 1, W12, — , W2 for every one-frame period, and is converged on W2 (Wl 1 and W12 are an 
illustration abbreviation). In the image quality amendment section 16, image quality amendment 
processing is performed based on the correction curve according the video signal inputted from the 
video signal input terminal 12 to said correction curve generation Section 25, and it outputs from the 
video signal output terminal 18. 

[0046] Although the set-point data from the set-point data input terminal 27 was extracted from the 
straight line which connected the start point 00 and the end point TF in the example of an operation 
gestalt of drawing 5 Like the continuous line characteristic ray of drawing 12 instead of what is 
restricted to this, in a portion with high level It swells a little more nearly up than a straight line. In a 
portion with low level By extracting set-point data from the shape of S character which swells a little 
caudad from a straight line, by emphasizing a bright portion and a dark portion further, or using the set 
point of a reverse property, it can also set up so that light and darkness may seldom be emphasized. 
Moreover, it can make into the rate of arbitration to emphasize the data of a video signal for not the 
thing restricted when arranging the number data of appearances, and set-point data by turns but the 
number data of appearances, and set-point data as a rate of 2 to 1, or to emphasize set-point data for the 
number data of appearances, and set-point data as a rate of 1 to 2 etc. 

[0047] While being able to perform image quality amendment processing by the optimal amendment 
property doubled with the number data of appearances of each level according to the example of an 
operation gestalt of above drawing 5 , image quality amendment processing which does not cause image 
quality deterioration even if the distribution condition of the number of appearances of the intensity 
level of each pixel changes a lot can be performed. Moreover, with the point on the amendment property 
of arbitration, change of an extreme correction curve can be suppressed or the change according to the 
purpose or liking can be added to a curve. 

[0048] Although the case where the averaging section was prepared was explained in said example of an 
operation gestalt in order to simplify the configuration of the number counter of appearances, this 
invention cannot be restricted to this and can be used also about the case where the averaging section is 
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omitted. 
[0049] 

[Effect of the Invention] The number counter of appearances with which the image quality amendment 
circuit by this invention carries out counting of the number of appearances of the intensity level of each 
pixel in the N frame for two or more setting level ranges of every based on an input video signal, The 
change control section which controls and outputs change of the enumerated data of this number counter 
of appearances to the change in a two or more times as many period as N frame period, Since the linear 
interpolation section which forms an amendment characteristic ray by linear interpolation based cm the 
enumerated data outputted from this change control section, and the image quality amendment section 
which amends an input video signal with the amendment characteristic ray formed in this linear 
interpolation section were provided While being able to perform image quality amendment processing 
by the optimal amendment property doubled with the number of appjearances of the intensity level of 
each pixel in the N frame Even if a screen changes and the distribution condition of the ntimber of 
appearances of an intensity level changes a lot at the time or the time of animation display, image 
quality amendment processing which controls this change and does not cause image quality 
deterioration caln be performed. 

[0050] The number counter of appearances with which the image quality amendment circuit by this 
invention carries out counting of the number of appearances of the intensity level of each pixel in the N 
frame for two or more setting level ranges of every based on an input video signal, The change control 
section which controls and outputs change of the enumerated data of this number counter of appearances 
to the change in a two or more times as many period as N frame period, Since the correction curve 
generation section which generates a new correction curve from the enumerated data outputted from this 
change control section and the set point set up beforehand, and the image quality amendment section 
which amends an input video signal by the correction curve generated in this correction curve generation 
section were provided While being able to perform image quality amendment processing by the optimal 
amendment property doubled with the number of appearances of the intensity level of each pixel in the 
N frame Even if a screen changes and the distribution condition of the number of appearances of an 
intensity level changes a lot at the time or the time of animation display, image quality amendment 
processing which controls this change and does not cause image quality deterioration can be performed. 
Moreover, with the point on the amendment property of arbitration, change of an extreme correction 
curve can be suppressed or the change according to the purpose or liking can be added to a curve. 
[0051] The average calculation section which computes the average of an intensity level every m pixels 
based on an input video signal is prepared, and when it constitutes so that the intensity level which 
computed the number counter of appearances in the average calculation section may carry out counting 
of the number which appears in each of two or more setting level ranges set up beforehand over N frame 
period, the configuration of the number counter of appearances can be simplified. 
[0052] Two or more judgment machines which judge whether it is equivalent to each of two or more 
setting level ranges where the intensity level for every pixel was beforehand set up in the number 
counter of appearances based on the input video signal, Two or more comparators which compare two 
or more 1st counters which carry out counting of the count of a judgment of this judgment machine, and 
the enumerated data of this 1st counter with the comparison reference value set up beforehand, and clear 
the 1st counter with a comparison output, When constituted from two or more 2nd counters which carry 
out counting of the output of this comparator, and are made into the number of appearances, a 
configuration can be simplified being able to use an adder as unnecessary for the number counter of 
appearances. 

[0053] It constitutes from a vessel, a coefficient multiplier, an adder, and an N frame delay machine, the 
change control section ~ difference — A vessel outputs the difference of the enumerated data of the 
number counter of appearances, and the output value of N frame delay machine, difference — The 
coefficient of 1/X (for example, 1/2) is applied and outputted to the output value of a vessel, a 
coefficient multiplier - difference - an adder adds the output value of a coefficient multiplier to the 
output value of N frame delay machine, and N frame delay machine is delayed by N frame in the 
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aggregate value by the adder — making — difference, when it constitutes so that it may consider as the 
output by which change was controlled while considering as the output to a vessel and an adder The 
configuration of the change control section can be simplified. 

, ^ . ; r 1 ^ • ; r— - — 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings* any words are not translated. 



DESCRIPTION OF DRAWINGS 

t • g • l 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of 1 operation gestalt of the image quality 
amendment circuit by this invention. 

[Drawing 21 It is the detailed block diagram of the change control section 3 1 in drawing 1 . 

[Drawing 3] It is a timing diagram explaining an operation of the change control section 310 in drawing 

2 . 

[Drawing 4] It is drawing showing change of an amendment characteristic ray when the output value 
(tlie number of appearances) of the number counter 13 of appearances changes rapidly in the example of 
an operation gestalt of drawing_i . 

[Drawing 51 It is the block diagram showing other examples of an operation gestalt of the image quality 
amendment circuit by this invention. 

[Drawing 61 It is the block diagram of the conventional image quality amendment circuit. , 
[Drawing 7) In frequency distribution drawing of the intensity level of a video signal, (a) shows the 
example toward which the intensity level inclined in the abbreviation middle, and (b) shows the example 
which inclined toward the one where an intensity level is lower. 

[Drawing 8] It is the block diagram showing the image quality amendment circuit proposed according to 

these people. . 

[Drawing 9] It is the block diagram showing other image quality amendment circuits proposed 

according to these people. • j • i 

[Drawing 101 It is the detailed block diagram of the number counter 1 3 of appearances m drawing 1 , 
drawing 5 . drawing 8 , and drawing 9 . 

[Drawing 11] It is amendment characteristic ray drawing by the circuit of drawing 8 . 
[Drawing 121 It is amendment characteristic ray drawing by the circuit of drawing 9 . 
[Drawing 131 They are other amendment characteristic ray drawings by the circuit of drawing 9 
[Description of Notations] 

10 - Averaging section 1 1 Comparison reference-value input terminal 12 - Video signal input 
terminal, 13 - The number counter of appearances 14 - ROM 15 - Linear interpolation section, 16 ~ 
Image quality amendment section 170-1715 - Judgment machine 18 - Video signal output terminal, 
190-1915 - The 1st counter 210-21 15 - Comparator, 230-2315 ~ The 2nd counter 25 - Correction 
curve generation section, 27 - set-point data input terminal The 31,310 - 3115 - change control section 
330 - 3315 - difference - a vessel and 350 - 3515 - coefficient multiplier 370 - 3715 - adder 390 - 
3915 -N frame delay machine. 
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[Drawing 2] 
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[Drawing 41 
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[Drawing 61 
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[Drawing 8] 
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[Drawing 131 
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